I. INTRODUCTION
NASA, the Department of Defense and the international astronomy community has extensively relied on highly sensitive infrared (IR) detectors for more than three decades. Over the years, the detectors have evolved in both sensitivity and technology, from germanium bolometers to composite silicon bolometers, to extrinsic photoconductors, to micromachined silicon membranes and recently to 2-dimensional "pop-up" bolometer arrays I (not to mention the proliferation of large format arrays). However, the basic methodology for operating these discrete photoconductors has remained essentially unchanged.
The detector is cooled, the most sensitive detectors being cooled the most, a load resistor is connected in series, a bias voltage is applied and the signal is extracted, as shown in figure 1 below. This method has been used in the The test resistors were mounted in a large 1.5"x.75" Kovar header. Although directly mounted on the LHe cold surface, there was a substantial thermal rise to the resistors and temperature sensor, which was mounted, on the topside of the package. The dewar used for these tests is multipurpose and the wiring harness posed a substantial thermal load The lowest temperature we were able to achieve during the actual noise measurements was 10K. Our noise measurement system is in an isolated screen room, which prevents LHe transfer. However, the DC resistance measurements were taken in proximity to our helium source and therefore we were able to refresh the reservoir as necessary. These DC measurements were made at 5K. The thermal coefficient of resistance (TCR) for these devices is calculated from
a=--R0
For R0 equal to the room temperature resistance, c_ ranges from -1 x 10-_/K to -4x 10-_/K.
However, the resistance was highest at 77K and therefore the TCR from 77K to 5K is positive (=4x 10_FK).
The voltage coefficient, VCR, at a specific temperature is similarly defined as
The accuracy of the ammeter at very low bias voltage levels made it difficult to obtain a near zero bias resistance. However, over the 1-7 voltage range the VCR was typically =5x103/V.
Over the range of the detector operation where the current through the resistor is almost constant In other words, one die midway in the top row was the only rejection in this row.
On this wafer the resistance values ranged from 109M_ to 166 M_. In a given row, however, the variation amongst any contiguous 12 die was a maximum of 6% between the high and low value and in some cases less than 0.5%.
C. Cryogenic cycling
During the course of an instrument build, many components of a cryogenic system will be subjected to numerous cooling cycles throughout its mission lifetime. In some cases, many dozens of thermal cycles may be encountered, in more extreme cases only a few cycles may be permitted. In any case, the devices will experience some number of thermal cycles and it is expected and generally required that not only will the devices survive mechanically but that their stability also remain unchanged or at the very least highly predictable. To this end two quartz strips containing nine resistors were epoxy mounted to a HAWC load resistor ceramic board.
After a 100C epoxy cure and cool the resistors were directly immersed into LN2, thermally equilibrated to 77K and then removed. The resistors were then rapidly brought to room temperature with the help of a heat gun. This process was repeated for a total of 10 LN2 soaks. As part of our future efforts to improve detector performance we will be integrating these resistors directly with silicon microbolometer arrays not only improving system performance by
Locating the resistors in close proximity to the detector but by also reducing the wire interconnects that are sources of microphonic noise generation. The overall resistor production is relatively inexpensive and the manufacturing time relatively short.
